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r,il 1 J™JX?U COMPAOmB FRANCA1SB 
DES PBTROLES, » French corporate body, 
of 5 rue Michti-Aage, Farts 16 eme 
f TftftC ^; ^ hcreb y declare the lnTwitk>u« 
tor which we pray thai a patent 
may be granted to us, and the 
method by which It fa to be performed, 
to bepajrfcularly described in and by the 
following ataterocnt— 

The present Invention i» concerned with 
exploratory drilling and la partbxnar to the 
protection of a drilled bole agemrt caving 
m and ingress of water 

Known methods, in ipfte o( the progress 
achieved, e0 have the common cfirac- 
teriitxc of protecting the drilled hole against 
caving in of the strata paued throng by 
of tube* which are sent down « the 
driUwg deacends. This typo of protection 
which b costly, doe both to the time 
required to place the tubes In position and 
the mandharatting involved and to the coat 
of fee tubes wed, if particularly tionble- 
some hi the case where drilling method*. 

S££ ZF^jS*** 

ployed, because of » ten of power, due to 

rubkng of the driUIng tcJTdrive shaft 

agahut the walls of thebote hole, is added 

totte above disadvantage. Thii lost of 

power may be considerable because this 

shaft may be as much a* several miles In 

S^J 8 ^?* 1 ** ? n a 5 etta fy to . the drive 
ihaft, which comprises lengths of rod 
screwed one into me other, and unscrew U 
tous^eaiing the cost price of this type of 

-fl^Jtt* ^ f | boro ** ote called 
flexldriffinqr achieve* a net advamce over 
rcrt * r T mcthodf because the drive shaft is 
**V}*f*&y y m flexible armoured hose for the 
tool driving motor and the flexible hose can 
Oe wound up or unwound by means of a 
drum. Ia addtUon, the space taken up by the 
drilfing platform can be reduced Tin abas. 
However this method does not dispense with 
the Deed to protect the drilled hole using 
steel tubes to prevent caving in of the itrstu. 



Furthermore, it is essential to ensure a 
perfect seal round the flexible hose so as to 
avoid the considerable danger if an cr action 
occurs, 

. According to one aspect of the present 
mveirtlon tfiere Is provided a method* 
expteaftory drfffing comprising drilling a 
hoi* end molding a tobmg aroSnd the wall 
of the drifted hole simultaneously with 
driUing of the hole, the tubTprcWw 
caving to of the strata and iugre» of water! 

According to another aspect of the 
Ef**" javentfon there b provided a 
method of exptocatory drilBng comprising 
drilfing a hole by passing s drillmg tool 
downwardly through the earth, mouMhuc a 
tubina: around the wall of th» driUedhoJo 

^^t 0 ? 1 ! SSL tBo downward 
movement of the driffing tooL to prevent 
caving in of the Urate and Ingress ofwater 

Si^SL wl J? l f , f xuUbl0 "wncw carried b^ 
the driflhw tool U expanded laterally against 
ti^m^od tubing so as to prevent relative 

!^i I ^5f tWettd «*toW»1* member 
and the tubing and a force U exerted be- 
tween the itaBonsry expandable member 
and the oMlltag twJ^ caSe^ 
to progress downwardly. 

Thus, on the surface. Instead of having a 
l-rge stock of pipes always available, which 
are assembled one to the other as dMTOng 
pro ^ r ?^ CB ' tt *\ onf ? necessary to have 
available a stock of moulding materials 




supported immediately after drilling. 
J^Jf^f^^tutttg in the woces. of 
bdng^raouliled may be protected from the 
v? 1 * 1 ,!*!?. ^ • Sleeve which is moulded 
below It. This enables the tubing to IbVef- 
fcctlvely protected during hi oiouldin fl 
process because h is enough to ensure that 
the alcove former and cVffiing tool holder 
arc ^effectively sealed tor the tubmg tomcr 
to be protected from the strata andTaTa 
result, all water ingress. 
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rait the driEBng depth thus ensuring aa 
injection prcaaurc for the resins at formers 
15 irod 16 which b 30 bw higher than that at 
the bottom. FlexibJo hoses 33 and 34 are 
5 healed thus ensuring thmt the viscotlty of the 
material 1j not lowered* A valve 37 enables 
the introduetlon of hardener Into a static 
mixer 38 to be Hopped* This allows, static 
mixer 38 to be drained of hardener. In the 
10 event of a temporary atop in drilling, before 
valve 39, which control* the feed of realm to 
injection zones 19 or 20, according to 
whether tubing 8 or ale eve 6 la being made, 
is dosed. It will be understood that two 
IS eBxembttes exist simitar to that shown In 
Figure 6, one for the sleeve 6, the other for 
the tubing 8* # w 

Thua ft will be understood that circuits 5 
and 7. Ohittreted In Figure 1« each cpmpriae 
20 rwo channels, one k>r mo reatn and the other 
(or the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the inlet aide of a static mixer 
such aa 38. Likewise, valve* .such as 39 
25 control the Mow of each oi the resins end 
they an located one In channel 7 near bf 
Section zone 19 and the other in channel 5 
near injection tone 20- 

The advancement of drilling and the 
30 forming of tubing B and its sleeve 6 are 
carried out at Illustrated dlamnimaricanf 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 are iflustratod deflated and inflated 
respectively. Sleeve 11 is feat whh body 10 
35 and descends with body 10 as a remit of oil 
pressure, in the genera] circuit 23, exerted 
on piston 40. fast with body 10, under the 
control of control unit 9 (Figure 8). Oil 
entering the top part of eyhuder 42 via 
40 clrouit41 pushes the ofaton down, sleeve 12 
remaining firmly applied against tubing 8 by 
previousinflmtian of the sleeve. Thus* as tool 
5 progresses downwards, body 10 descends 
relative to sleeve ilL Formers 15 and 16 fast 
45 with body 10 also descend and, during this 
movement, a certain amount of ream i* 
extruded m aone 20 to form sleeve 6, the 
resin gradual!? perynuuisrog in the regions 
of the heating element l£ whereas resin 
50 extruded in zone 19* the flow of which Is 
different from the resin used in the making 
of sleeve 6, polymerises near heating 
element 17 to form tubing B. It is of course 
understood mat the quantities Injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 

~» sleev 
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65 



sleeve or tubing. For example, the sleeve 6 
may be about 10 mm Chick and the tubing 8 
about 50 nrmm thick. The control unit 9 
controls the supply of reams. 

The tool oonnnuea to advance downwards 
until piston 40 readies the bottom of 
cylinder 42, Figure 4, This leads to the 
immediate Inflation of sleeve 11. Figure 5, 
which holds the body 10 while sleeve 12 is 



deflated to enable It to lake up & lower 
position as the result of injection of oil into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an etoctrlesl Impulse from an 70 
end of stroke stop 58. the impulse being 
transmitted by wire 61 to control Unit 9, 
Rgure & Aa solenoid flap verve control 
circuits which control hydraulic feed to the 
hydraulic circuits are woU known* details of 75 
the various circuits ensuring inflation and 
defavtlon of the sleeves have not been 
Illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to a lower level so that when the top of 80 
cylinder 42 is close to piston 40, all that *s 
neocasary li to apply oil underpressure once 
again Inalde sleeve 12 and release the 
pressure Inside sleeve 11 to return to the 
initial conditions illustrated in Figure 3. For 85 
this purpose ail end of stroke atop 59 may be 
used which sends a releasing impulse by 
wire 60 to control unit 9 (Figures 1 aad 8). In 
Figure 8, then, are found the oil circuit 23 T 
ream supply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel 4a and an up 
channel 4b In son* Z t Figure 7. 

A high pressure pump 45 suppQes the oil 
necessary to reflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CI5, C16 and C22 for Inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls Cll 
Bj&dCttfbr sleeves 11 and 12. The assembly 
of circuit* 48, 49 sod 50 controlling controls 100 
CIS, C16, and C22, and ebcurts 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or atoppmg the forming 
machine and m consequence piston 40, the 105 
movement of which depends on the oil (ed - 
via circuit 41* Circuit 41, serving ohannels 
C42a and CA2b controlled by control 
channels 62 and 63 from the general control 
51, enables, vis channel C42n, the drill to 110 
advance downwards mod the sleeve 6 and 
tubing 8 forming machine to descend 
srmultaneously, and enables, via channel 
CA2b s cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 tamamtt the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the aotomatlo setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 Is also placed 
under the control of controls OB, CP and 
CO for three valves E, F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66. 125 
Valves B and F mar be closed in the event of 
the forming ma chine being stopped or due 
to detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this nhntratioxt, the zone including 130 
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the tube mating machine, mud tbe InSatvble 
•Ueve*, hat been Indicated by the letter Z. rettactabl 
^« moulding wmc has been boated by vancSlS 
the letter M. A. far a* the mud circuit £ tobW an. 
ooncjtnoi, it 1j «a n that it is fed b> by uutUm^ 
flexible hose 3 and returned by channel 4i 
teaanabrtectlpn A. Supply circuits 5 and 7 
far reams end haxdeatem are placed under 
tha control of controls C35, C36and C3S 
C36 a* well as control* C37 and C'37 
"patrolling valves 37 for the hardener 
drcvilt»«ndCJ9«ndC'39 ecatroOmg valves 
39 for tbe ream* supply. A channel 54 
control i,ntt 51 to controfa C35 to 
C36 thus bringing the ream flow under a 
contx^relatiyie to the speed of advance by 
any desired method, channel C53 alto 
eaablkng thU flow to be brought under » 
contool remtrve to the prwo» exfathw at 
tbe bottom of the drilffaig transmitted* bv 
prBwure aenaor 53 by any desired method 

connection the object of which i> to Sdl. 
signal set In notion by very high pressure or 
an crupttan. This dgnei^^nAtn* of 
eooaecflon 55, enables the flow of retrus to 
?S ,to l5^l beating of heating elements 

ewitcocd off, by meant of coaijection 56 fox 
controlling the cloture of the mud cfeouit 
valves B andF and by means of "™nrtmlpni 
57 tor «mtromiw the Inflation of sleeves 11 
and 12, wilh the object of locking the 
«»d proceeding to mtert a cement 

g _As these various circuits can be of any 
form and as they are not part of the isr 
mention Insofar as the application of the 
units, which can be obtained from trade 
Bjuroea, is concerned, .ft has not been 
deemed necessary to illustrate la detail 
each control, whoa* structure may take any 
form. The control of resin flow limits such 
Uowi to * rate of Increase of 10%. Thus, 
even if the bore hole puses through an 

to the strata, the increase m resin flow will 
P^^toii *ta*tittci***m strand 
tubing thicfcienei hi me region of the 
cavern. Again It vUl be noted that almough 
such cm wet arej usuauy filled with water?? 
U always possible to make the sleeve 
beauts .the materia thereof U seleotedto 
be able to polymerise In water. As the tubing 
U motected by the sleeve, the tuWngTcaS 
atin be moulded norm&uy. 

tt drllflng must be interrupted, the (tow of 
iwdener U stopped by meant of valves 37 

ouner. if orUmig recommences, a start fe 

^t^lJ^ 9 ^^^ w^er wail of me 
oottam.part of the tubing m few yards above 



the bottom of the drilling. Thus the 
retmctaW* tool 2. during taT descent ad- 
Its bead gradually downwards in rhe 
- * n <* cut » a wall hi a truncated shape 
tm. J ?™ ,MI ? «P whh the protecting sleeve. 
Tna truncated shape cutting may alter- 
natively be earned out by i&rlag sleeve, 
^b^T ,ocatcd 3 mt above the 

£2^3 ILl ceaMmt P ,u * bat been 

driSEr S° ken Up ^ mcBM Of the 
bLfe^JS^ 5? Jpr~are at the bottom 
befog contained by the clamps on Cbe 

termer ^ 15 reach*, the point where the 
wuneated Dortlou commences, resin 1$ 
ejected wriW hardener thus forcing out 
ttwr mud, then the control! are wtlS the 
feed of hardener and resin. While file 
machine Jm descending and as soon m 
Wer 16 reaches the bottom midof the 
r^^L 60 * 1 * t°* controls are set for 
forming the outer sleeve. In tttbma^Lr^ 
perfect Joint is made between Ih^adier 
rubtog and a new section of tubing, the end 
oj^enewiilecve being hdd between two 
^cuted layers of tubing resin. Thus tbe 
machme constructed enables a perfect 
tobmg joint to be made after asTta- 



******* tbermxmardenlng 
^l^J^uS*" 7 ^ «d to form t2S 
T^Li^ can be of any tort 

provided that *efr mechanical pioperdes 
ate sufficient to take the plac» cFcoo! 
veutloiial tubing. Thus me^aiuon^ 
fwnpasaes the case of forming a tubina 8 
without making a sleeve 6. ^ 

I« addition to the abovc-mealtoned 
^fiy^fi? 0 ? 8 * that is to say borecole drfllmg 
wlfii atondtaneous lomme of tubmg con- 

^^2SLZ? J ,to ? pm « antrthe fusttrtmg of 
the dowDwurd advance, the maciuneTtan 
«so be used to make the internal deevelnfr 

Fin ally, t he controls for advancing the 

Sl^SL^L 0 "^^™ 1 ** to return 
the asiemUy to a desired depth, st for 
«wms^whem restarting the toffing process 
wto^objeot of con^ecttoTft to ^ 
f>revlousry formed portion. 

WHAT V7B CLAIM IS-- 
t. A method of czploratory drtffins 

fttbSng around the waU of tbe dxffledhole 
juuu^neoujjy with drilling of the hole, the 
£J*ptw«tijig cavmg In of the ftrautand 
mgreas of water. 

«3L^i^ lne ^i5J 01 ^fciratory drflmtg 
eaoWsing drillmg a hole by pas^Ti 
2fSSX^ ^ownwurdry thrbngh SelsSth. 
moulding a tubing around the wall of the 
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S^i^Ji 01 * lilJa ^t*iiooQ8ly with tho 
tfo^-rt iw«bwu oT the drilling cool, to 
2^°" SP*** »tr»t» Aod&gron of 

water, wfcetem *o moiMSable mMnU 

^"^"S^rtthe moulded t»blng^-.S 
prsvrot raUUyo movement between (he 
expendable member and tho tnbUg ud « 
^"••«»rted between tho .tfttotmry 
expandable member utd ma driUloB tooJto 
cw» me dtffitog toe* to f^SldSwS 

J'i '"ethod ■oconUna to cither chbg 1 
p» cl^ 2. to wWoh incnJmM of the luSii 

material therefor fcoaa an^eettonlnne 
«J™d the v-Urf th. dtffled hX. tne 

£hkh the aouldab^WtSifaJ b . fter^l 
taking mjleriij wfclcb „ i,,^ ^ 

A- method according to claim 4. h> 
Jrt^^rf m«eXl i, eocW ^ 

A method ACCordiiM to amy of tha 

-m-iT .^i™ 1 ■neordlng to data) 6. In 

S,^^?i.,f lCuld » We ™»terial therefor 
2° i"J«>tton Bono around On vaD of 
hole, the Injection «£« Tbdni 

^•^J?^? 1 ? 4 »2? ordte * to either dtJn 6 
ordWm 7, fa which the m«tarift( 

at ^^^^.^ 



10 



15 



20 



25 



30 



35 



40 



« Motor Air rotefeVfto torf 70 
•ndmounttd below the tttpportt^ booV. 
Jtot Inflatable nmuJar ^«CnxMl7 Q th^ 
body a .econd inflatable MtouE? 
™r»WT to the body, ahydr^So 

Jack to control the morenetit of themXnrf w 

r«M»f iSE?^ totaE^' I 

o5 



. - — nu poamoned bah 
tttWng former, the doeve former h«U 

to fhe infectfon use of medeeve tenSS. 
17. A machlnM „™~»«_~. _ . . 95 



heating means. 

i*/'?. ' In Which aaJd body cardes Ufa. 

UneJd Wedt.Wy Sow 

«ffw fa m inwtod <m « oyHp (tor O^Sdao? 
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"Jet^iod aooordfau to ohdm a in 

«rrj^a UflccwllMlXr ^* ck Sj^" 

Va •*_ mc i|) Qd ■ocordlaa to any of clalou 6 
to 10. in which 4m rata To/ flow o/«^Ti. 
jeotod tnmteriai, eri^^oUed w ^ to 

J^ere^p^ thro^h ^ 

lower end and a fed rfrouit tTl£l g inSndLV^^ 0 '^* oWm 20, 

1Q « » prexsure censor for armalng £o 



— — — -miH wig 

for mOBldiog- matarUI eotapilau .Ih^nel 
tomer. ■ fliat valra coatrolllnff rom>lv^ 

^Jd« - oontrol Jte™,^ 
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pressure In the bottom of a bole being 
drilled and Dot continuing the flow ox 
moulding material* 
22. A machine accordhs to olafcn 21 

5 when dependent on claim 19» In Which said 
control means Is adapted to act on reception 
of an impulse from the pressure sensor such 
that, when the pressure sensed by the sensor 
exceeds a predetermined value, said control 

10 meana emus as the delivery of nuid to the drill 
tool and to atop, both the sleeves to Inflate, 
the or each imnloner delivery valve to close, 
the or each delivery valve for the moulding 
material to close at the outlet from the or 

15 each static mixer onoo the mixer has been 
drained of hardener, the switching off of the 
or each heaths g element circuit and a halt to 
the machine's progress downwards. 

23* A machine according to any of claims 

20 20 to 22, In winch said control means in- 



cludes means for automatically setting in 
motion the Inflation of the first rleeve 
deflation of the second sleeve and its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end of stroke stop being connected to means 
for setting In motion inflation of the second 
sleeve, deflation of the Ant sleeve and the 
filOog of the other annular chamber In said 
hydraulic Jaclu 30 

24. A method of exploratory drilling 
Atabatantlauy as herein described. 

25. A machine for exploratory drilling 
substantially as herein described with 
reference to the accompanying drawing*. 35 

A. A. THORNTON & CO., 
Northumberland House, 
303-^06 High Holborn, 
London, w.C-1. 
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